Cytochrome P450 3A9 catalyzes the metabolism of progesterone and other steroid hormones.
The catalytic requirements and the role of P450 3A9, a female-specific isoform of CYP3A from rat brain, in the metabolism of several steroid hormones were studied using recombinant P450 3A9 protein. The optimal steroid hormone hydroxylase activities of P450 3A9 required cholate but not cytochrome b5. P450 3A9 was active in the hydroxylation reactions of testosterone, androstenedione, progesterone and dehydroepiandrosterone (DHEA). No activity of P450 3A9 toward cortisol was detectable under our reconstitution conditions. Among all the steroid hormones examined, female-specific P450 3A9 seemed to catalyze most efficiently the metabolism of progesterone, one of the major female hormones, to form three mono-hydroxylated products, 6beta-, 16alpha-, and 21-hydroxyprogesterone. Our data also showed that P450 3A9 can catalyze the formation of a dihydroxy product, 4-pregnen-6beta, 21-diol-3, 20-dione, from progesterone with a turnover number, 1.3 nmol/min/nmol P450. Based on the Vmax/Km values for P450 3A9 using either 21-hydroxprogesterone or 6beta-hydroxyprogesterone as a substrate, 4-pregnen-6beta, 21-diol-3, 20-dione may be formed either by 6beta-hydroxylation of 21-hydroxprogesterone or 21-hydroxylation of 6beta-hydroxyprogesterone. As a major isoform of CYP3A expressed in rat brain, the activities of P450 3A9 toward two major neurosteroids, progesterone and DHEA suggested a possible role for P450 3A9 in the metabolism of neurosteroids.